The SU(2) gauge theory regularized by Wilson's space-time lattice is studied by the Monte Carlo method. The link variables are taken to be in the quintet representation. The result suggests that a first order phase transition occurs at the equivalent inverse temperature /15""'3.7. Moreover a long-lived false vacuum is found for /15<'5.
It is widely believed that the 5U(2) lattice gauge theory with the defining representation has the single-phase structure. This situation is not altered in the realistic 5 U (3) case.') Thus it is quite natural to expect that the confinement of quarks may be understood, since the lattice gauge theory explains it in the strong-coupling regime.
Recently the 5U(2) theory with the adjoint representation has been found to show the sharp first-order phase transition at /3A"'" 2.5. 2 )
The reason is believed to be the singlet nature of the adjoint representation under the Z2 transformation, where Z2 is the center of the group 5U (2) . Furthermore the mixed action with the defining and the adjoint representations has been studied and found to have the very rich phase structure. 3 ) In this letter we shall study the 5 U (2) lattice gauge theory with the quintet representation in order to confirm the importance of the Z2 degrees of freedom in the 5U(2) gauge system. The quintet 5 is trivial under Z2 as the adjoint representation. Thus it may be inferred that the gauge system with 5 must show the same kind of phase structure as that with the adjoint representation.
Our system is defined by the partition function Equation (2b) can be conveniently rewritten by using the formula (4) where Up is the defining two dimensional representation. Therefore we can safely forget the 5 x 5 matrix and use the 2 x 2 matrix to deal with the system. The classical oneplaquette action is depicted in Fig. 1 
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Vol. 68, No.5 function of cos e = (1/ 2 )Tr UP. Our gauge system will be of interest itself as a toy model of quantized theory, since the classical potential has a typical local minimum.
We parametrize a link variable as
a,/=ao 2 +a1 2 +a2 2 +a3 2 =1,
where I is the 2 x 2 unit matrix and (Jj at $s=2.95 as a function of iterations in order to illustrate the convergence in our method. The initial condition used is the ordered start. As $s approaches 3.7 from below, it needs large number of iterations to realize the canonical distribution in the case of the ordered start. At $5=3.1, for example, the value of W abruptly drops down to ~0.17 after about 850 iterations. Figure 3 It does not form a complete thermal cycle, so that a definite conclusion on the phase structure cannot be extracted. Presumably there exists a first order phase transition at $5"" 3.7, and the lower curve for $5 <: 5 in Fig. 3 number of iterations are performed. The appearance of the long· lived metastable state will be a remnant of the local minimum of the classical potential depicted in Fig. 1 . If the above arguments are the case, the gauge field configurations will be trapped long time in the color-confining phase even in the weakcoupling regime when the system cools down from the hot configurations. Our analyses in this letter are highly incomplete, so that further study is desirable.
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